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(54) ABRASIVE POWDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an abrasive powder having high purity, high conservative 
stability, and excellent polishing characteristics, which is favorably used for polishing a semiconductor 
wafer represented by a silicone or an insulating film in the ICOntegrated Circuit) manufacturing process. 



SOLUTION: An abrasive powder is formed by dispersing fumed silica, whose mean primary diameter is 5 
to 30nm, in a water system solvent. The abrasive powder consists of silica-dispersed-liquid such that 
the light scattering index (n) in such a silica concentration as 1.5 weight % is 3 to 6; the mean 
secondary particle diameter of the dispersed fumed silica at a weight standard is 30 to lOOnm; and 
preferably the pH (of the abrasive powder) is adjusted to 8 to 13. 
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. mW-^ y Htctinx-yHSoS u b a 4 0 0 ^ffl 

[00 7 7] 9. m^tk<o^^^cr>mm 

;^g{. i-yxa-yi i i) $-fflv^Tffi«<^l x i /zm 
:fteo®Stfc{tl.«DSffi^ (Ra) S-ttsyLJt. 
[00 78] 10. 'J -^AUyf-eo^JSTcSO-g-^tfi 

7^{S. Na. Al. Tl, Cr, Fe, Co. Ni, 



Cu, ZnX'fih. 

[0079]!^. ±Mil}y\-X\ aj:'0i>± 

^^7c3^tcov->T<i. mtammaTxhhztirmmL 

f^z. tfz. ±ie7C*«0^aiTIS<±s Cr*i0. 5ppm 
OT. Ni36«0. 4ppmOT. -e^Oflfc&i-eiX-eilO. 

IppmmTT'fco/c, 8!^-C, ±iE97c3gcO*g«iailS 
6ppm-C'3>S. 

[0 08 0] Sliftfiaii 

5 y -y hyKJO-trUSSlCf ;i-y3cm*2 4 7 2 g i: 1 N 
<507KK-fl:;<' y -^ATfc^^g 1 6 8 g $rf+ OK 0 . L 
Jt. mz. fci-AH^-U;*? ( l^jfov— 
;WQS-1 0. Jt^BS: 1 38m2/g. Jt^BStm 
flcco^i^— : 20nm) 360g ^±tlT>U:^ 

-&^r^f■o3t. ±is<^:^«Ti§'?><x7ti^y;*^MJCfRopH 

ti. 10. ST'lbO, iil^itffilWS^i/j: •/ h1»^ 
(:>-y-7-f-!f-tg; -:>-y^-f-r-. LA-3 1) ^fflt^ 
XfmBcA 800kgf/cm2T'3 H^tlnlfif S©?!;^ t 

[0081 ] ni^t>J::'>V :(;»^m<7)^m^msim^ 

iii 2m&.%x\ nB^mm^j:z^'):^^mxh^ 
[0082] ±Mi^ y A^mLiiummmmmmt lt 

llcfif-ttT^L/c. 

[0083] liLhco^SJ: 0 . *%Bji7)*eMKffl?3fe*J 
(ib i-A K y ;**m^tS: L/C y :fj^^mii 0 ^ 

hmiX^^hZht^i:>t-'>fz. tfz. swMi^-Kmmx-fi 

[0 084 ] JIM01J2-3 

^eiJioi^y;<?^li?Bi<0S?jttct3i^-C. i>Hti«§gcoja 
aE:^Srll*6fia|2T'Ji50 0kg f/cm^ HJfififys 
T'(4, 1100kgf/cm2i: L^tW^'Ki:|IMfi^J 1 t 

ii«(cLTi^y;&^iJt?g^PS5!L. ^ass^s^aiiSL 

mt Lxmm\^xmm^. sffs^tt^sraosL^. 

]fem$r«itc7KL7t. t.tz. mwrnimx-hhtzib. 

[0085] ^SI60ij4~7 

yx^^tijairiiSL, ^w^B^m&Lxm.i\iz^^L 
fz, tfz. m>'V:^^wm^^mmmmmmt Lxmm 
Lxmrni^^. mhS^im^mmLtz. m^^rmuz 

7iM&. mzm^sjtmtf^mbX'M^K . t&mmtof^m 



(8) 
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[0086] 



[an 



m 


urn 




n 




PH 










mm 








6 1 




inPa 




§ 




(nm/D) 


(nm> 




i i 






(ran) 




•s) 




(rm) 










(ppm) 


1 


138 


20 


3.15 


3.1 


10.5 


67 


1.75 


155 


0. 10 


mui 


0-3 


2 


138 


20 


3- 06 


3.3 


10.3 


93 


1.81 


149 


0. 23 


mui 


0.3 


3 


138 


20 


3. 29 


2.8 


10.3 


62 


1.52 


166 


0. 09 


mm 


0.3 


4 


205 


13 


3- 25 


3.0 


10. 5 


71 


1.60 


142 


0- 12 


mui 


1.4 


5 


300 


9 


3. 32 


3.2 


10. 1 


56 


1.56 


113 


0. 09 


mui 


1.4 


6 


380 


7 


3. 39 


3.2 


10.4 


52 


1.49 


106 


0. 08 


mui 


1.5 


7 


105 


26 


3. 02 


2.6 


10.3 


113 


1.91 


170 


0. 25 


my± 


0-3 



[0087] a±com6&mi o . nA-stxtx-h^^- u 

3 0-1 OOnm-C-fcO. aom^Sfcgj&n. 2'^2X' 

mt.i,zmi.x i^hzt . 
[0088] 

mmmnziset<73z^v:>(/'9mm(r>mt-fimiz)5\.^x, m 
tr^^ mi^v:f;^^fmi:immmmmmtLx 

2l,ZJjkLf^. 

[ 0 0 8 9 ] iSj. J!SiL^^t«a<^*(i5^^J icoiy 
[0090] Z<7):)jmXi^t:>tlt:i^U:^-^niL^J: D =5:-!. 

mmmc^nii2. i ix^ o , mm i t^mth t 

fz , wfmimum<7^mmm $<4o. 33nmi: m^mtfZ 
m2 



[0091] iH±<r>1&mi3^^t>^^i>J: 0 (c, :^^mcolj 

m^u, u^s^im.mz^mmm'mtizi^tLX\,^&z 
[00 92] imm2-^e 

imm 1 i,zMm<r>-jjmizj: o , ^ 2 tc^-r i 0 =5:^%- 
^ti^tim^^xi^>j:^-i^mii:mmLti. n(>tifz>'V 
Lfz. tfz. mi^v:^-i^m&immmmisimmtLxm 

[0093] i^^x 'omm^ti^ x 0 itmmmtH-^ 

$ < 5rS Ltz-h^-iX n « 3 tciSoa ^X<h *^ 3 
hZt^iX^^iij^'^fz, =5r*3. Jt«Wl3i:4{i. b^- 

A K y cn>^mmmti^± ^\,^fz^. vt^m.X't,m&^j: 

[0094] 
[*2] 









n 


U 


pH 










mm 


urn 




(irf/g) 


6 i 

(nm) 




(mPa 
•s) 




8 i 
(nm) 




(nn/^) 


(nm) 




1 f 

(ppm) 


1 


138 


20 


2.77 


12.6 


10.5 


178 


2.48 


69 


0.33 




1-4 


2 


205 


13 


2.71 


18.6 


10.5 


192 


2-60 


122 


0. 27 




1. 1 


3 


300 


9 


2- 05 


42.7 


10.2 


202 


2- 98 


t 


t 


m 


1.5 


4 


380 


7 


1.73 


% 


10-4 


216 


3- 30 


i 


t 


m 


1.7 


5 


105 


26 


2. 90 


4.6 


10.2 


129 


1.99 


147 


0. 37 


m 


2.3 


6 


80 


34 


2.61 


3-2 


10.4 


141 


2. 08 


126 


0.44 


iifi 


2.8 



[0095] 

5 U V h/U£7).try ^^g^c-f ^y3em*2 5 5 0 g t b*'^ 
7i^'vi 5Og2rH-0JIX0. zi^LTt. aqc. b^-A 
h'i^y;<? ( h^'-\'-rfg : ^;tn>— yPQS-l 0. it* 



S:20nm) 300 s^AiSS.TtV'^ U^^flStC^ 
E<:o:trS-Ci#^/xiti''J;<?^Uc?g<JOpH{i. ii. 2X 
V'f-r-S : yv'f-r-, LA-3 1 ) JrfflV^Tavgi 



(9) 



93 0 04 



JE:>]8 00kgf /cm2T-3lHl«r6j«S^aL. i^'J 

[0 0 9 6] ni>tu-^'>>j /j-t^fm^^^m^sim^ 

[0098] UJL±.ffym^X *) . :^^B^<7)i^V 3 x>'\ 

-mmmmu b ^ - a k u ti^^^wi. L>t >- 'j * ^tfe 
m&X'$>?>tzib, mmmeo^mjtmm.. mzm^mTum 

[00 9 9] l6Sfi^9~l 0 

v:^^mii:mmL. ^m^msim^Lxmiiz^L 

m$r*3i;^Lfc. ifc, mmij'^msix'h^rziib^ m 

m\<r>^m7cmm.. mi,zm±m7imt^miif>x'jf^< . >- 
[0100] ixtcommmx o , n*>'3m:-c-*>.g.i^u 

^3 









n 




PH 




(Bi/g) 


^ g 




(mPa 








(nm) 




•s) 




8 


138 


20 


3. 17 


3-1 


11.2 


m 9 


205 


13 


3. 33 


3.3 


11.2 




380 


7 


3. 60 


32 


11. 1 


itt« 7 


138 


20 


2. 80 


11.8 


11.3 


m B 


205 


13 


2. 75 


17.2 


11.2 




380 


7 


1.51 


* 


11.3 



10 10 5] immi 0 

izx Ki^ms^ y^yi:m:hm^Lt:>'>j ^^m&in 

fz. mi^o:^-t^tiLmi:imx'mi^i,zttzx<o. i^o 

mSPLTpHlO. 3«0>-UX/^i-tjt?S[$:#!t. 

[0106] ^ti>tit:i^uA^mm<rmmt, ^m-ix 

fiL^m :46nm, nffl:3. 92.fi5Jg:2. 2mP 
a-s.pH:10. 3, ^l^'dZW^ : 5 7 n m , m 

iw-icjg : 1 . 3 3-c'*>o , tmmmmmmt txm^^fz 
mrnx'ty-ifz. 



■b^mtx t ^ •& c: h ifiht^h . ^^(,z^ ^mti^^¥ 3 0 

- 1 0 0 n mX-h 0 , fio#^8JtJK*s 1 . 2 ~2 "C'Sii. 

[0101] imm7'-'9 

mmma- 1 otciB«coi^u^^tjcStcoiS!jt:^&(:*ji-> 

y9X. T-2 5) Srfflt-^TttJli'MilD^fl^yB-l 0 

*Sr*3tc:T^Lf^. t.tz. mi^'} i}^imi:^w^mm 

[ 0 1 0 2 ] j^, iaaL/^^8Weic7)i{i:||Jfefiaj8cO 1/ 

3fi9ji-r. «ia^ra«3 04j-fc Lfz, cco^raTiin 

{i3*)1fCJ)oyt. 0 . IISfifi?iJ8~l 0 tim-ti> 

tz. ^fz. m^k<^m<omfm^Lm&mizit^:s>t 

&TUz, 

[0103] IiLh<7)^«*»^i>*^^ Xolz, zi^mmf} 
mzX^nt:,tifz'^*J:f}^Wmi. ±l2ikl8Wcit^ 

fnzi:->x'i%c^ixhmmm^±. ^^'S^^msimzmmm 

[0 104] 
[^3] 









mi 


mm 




& g 




(nm/}}) 


(nm) 




i S 


(nm) 










(ppm) 


80 


1.71 


455 


0. 13 




m 


68 


1.66 


441 


0. 10 


mui 


%u 


62 


1.53 


420 


0. 09 


mill 


m 


151 


2. 21 


386 


0. 41 


Til 


1.5 


186 


2. 56 


373 


0. 32 




1.2 


206 


2. 88 


290 


0. 33 


\n 


1.7 



[0 107] L*^L, l«jS(i^Jg7C*^7 5 0ppm# 

[0108] t.tz. mmtrnwrn^mmk. se^sso 

iHUSSr7 yKT^lFJIfS*. i$^?K$-fr^L/i I CP- 
MS co^W{C«Lf^, -e^T)^*, mmr>9r><;^^mjm, 

7. 2X 1 O'^atoms/cm^T'^-o/i. 
[0109] ZKizn LT . ^]fS0lj3-rt«Si UJtsmt: 

^^^xi>wmzmvk^m,<r)^ig[^'^r,tziiz^^ 3. s 

X 1 01' a t oms/cm2TJ)0. JiniO, 



(10) 



93004 



[0 110] immi 1.12 

NICATOR Ml 5S) SrfflV\ 1 5 0WT-1 0^ 

mum Lt^lm^immm4 m/et Pi«tc t r 
[01111 n^tvrc>'^j/>-ymm(r>^mmmstt&st 

[0 112] Mixco^mt ntiSUUtcoScttSr^LTtt 
oco. ^i^-im^milOOnmX^i,:k^^i><oV 

[0 1 1 3] iJt, ^mymmmiims&miizit^^h 



[0114] 

[«4] 

314 





itlS^JI 1 


tt^^Jl 2 


Jt*®« CmVg) 


2 0 5 


3 8 0 


W^-^kVtf^ (nm) 


1 3 


7 


n 


3- 0 7 


3. 2 8 


4*JS (mPa-s) 


3. 2 


4. 3 


PH 


1 0. 5 


1 0. 4 


^i^l42 (nm) 


1 2 8 


1 1 2 




1.84 


1.96 


^S^WL (nm/min) 


1 3 2 


9 8 


^Mffl? (nm) 


0. 2 2 


0. 1 8 








^iSTciH (ppm) 


7. 9 


5. 3 
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